To assess the rate of antepartum and intrapartum complications of fetuses with antenatally diagnosed gastroschisis managed in a center that advocates a trial of labor.
BACKGROUND
Gastroschisis is characterized by evisceration of fetal intestine through a relatively small paraumbilical abdominal wall defect. It is typically an isolated anomaly with normal karyotype and is generally considered to be associated with a good postnatal outcome. [1] [2] [3] Gastroschisis occurs in approximately 1 to 2 in 10,000 births, 4 and an apparent increase in incidence, especially in young women, has recently been reported. 5 With widespread use of ultrasonography and maternal serum ␣-fetoprotein screening, an increasing number of fetuses with gastroschisis are antenatally diagnosed. Determining the optimal antenatal management in general and the mode of delivery in particular, are thus increasingly relevant. Although some studies indicate a better prognosis for fetuses undergoing cesarean section (CS), most reports do not demonstrate improved outcome following abdominal delivery. However, interpretation of these studies is difficult because the majority are biased by several factors, including different rates of inborn versus outborn and of antenatally diagnosed versus postnatally diagnosed among the groups. Given the controversy regarding the optimal mode of delivery, determining the rate of antepartum and intrapartum complications and the actual success of a trial of labor may help the decision process of the patient and her obstetrician.
Several small studies have reported an increased incidence of intrauterine growth restriction (IUGR), oligohydramnios, and meconium-stained amniotic fluid in fetuses with gastroschisis. 6 Data regarding the success rate of a trial of labor are currently limited. Since 1988, we have advocated a trial of labor for all patients with gastroschisis delivered in Barnes-Jewish Hospital in St. Louis. This policy allowed us to follow a cohort of pregnant women who were diagnosed with gastroschisis and subsequently managed at our institution. The aim of our study was to determine the rate of antenatal and intrapartum complications in patients with gastroschisis that undergo a trial of labor.
PATIENTS AND METHODS
All cases of gastroschisis diagnosed at the Ultrasound Genetic Unit at Barnes-Jewish Hospital between January 1988 and October 1997 were reviewed. A total of 49 fetuses were identified from the ultrasound database. Three patients elected to undergo termination of pregnancy, and intrauterine fetal demise occurred in three cases. The remaining 43 patients were followed and subsequently delivered at Barnes-Jewish Hospital. These patients comprise the study population. Data were collected retrospectively by chart review performed by the authors. The sources of data included the ultrasound database and the hospital Current Concepts
medical records. The study was approved by Washington University Institutional Review Board. Following initial diagnosis, sonography is usually repeated monthly through the second trimester and as necessary thereafter to monitor fetal growth, bowel dilation, and amniotic fluid volume. Antepartum fetal assessment also includes fetal movement and nonstress testing or oxytocin challenge testing. The ultrasound records were reviewed for fetal biometry and amniotic fluid volume. Fetal weight was estimated using measurements of the head circumference, abdominal circumference, and femur length and was then plotted on normograms constructed using our population. IUGR was diagnosed when the resulting fetal weight was less than the 10th percentile. The decision to perform CS was based on obstetrical considerations in all but two cases in which physician discretion was the indication for surgery. The hospital delivery records were analyzed for indication for delivery, results of antenatal testings, gestational age at delivery, presence of meconium, mode of delivery, indication for CS (if performed), birth weight, 1-and 5-minute Apgar scores, and umbilical artery pH.
For statistical analysis, we used Student's t-test for comparison between groups and the -squared analysis to analyze differences in categorical variables between the groups. p Ͻ 0.05 was considered statistically significant.
RESULTS
The mean ϩ SD maternal age was 20.3 ϩ 5.8 years. Of the patients in this study, 29 of 43 (67%) were primigravidas. Antenatal ultrasound evaluation revealed oligohydramnios in 10 of 43 (23%) patients. IUGR was antenatally diagnosed in 21 of 43 (49%) patients and was confirmed after delivery in 13 of 43 (30%) patients. Early delivery by a trial of labor or by CS was advocated for 25 of 43 (58%) patients. The indications for induction of labor or early CS are presented in Table 1 . Gestational age at delivery was 36.7 Ϯ 1.8 (mean Ϯ SD); mean birth weight was 2552 gm Ϯ 499 gm.
The mode of delivery is shown in Table 2 . A total of 16 patients were delivered by CS (37%). Five patients did not undergo a trial of labor: three for a breech presentation and two for physician discretion. Nine patients were delivered by CS for fetal distress and two for chorioamnionitis and slow progress of labor. A total of 38 patients underwent a trial of labor. The intrapartum characteristics of these patients are presented in Table 3 .
To determine whether intrapartum factors affected the neonatal parameters, we analyzed these parameters in each of the four groups: elective CS, CS for fetal distress, CS for amnionitis and no progress, and vaginal delivery. The results are shown in Table 4 . CS for fetal distress was associated with a significantly lower fetal weight but no difference in gestational age. No association was found between the mode of delivery and Apgar scores or umbilical artery pH.
We subsequently determined whether antenatal factors were associated with the development of fetal distress or chorioamnionitis and a subsequent need to undergo an emergency CS. Table 5 shows the results of this analysis. Induction of labor was associated with a higher risk of CS for fetal distress or amnionitis. The rate of oligohydramnios and IUGR were higher among patients undergoing CS for fetal distress, but the difference did not reach statistical significance.
DISCUSSION
Our study demonstrates that the rate of CS for fetuses with gastroschisis, in a center that advocates a trial of labor, can reach 37%. Fetal distress was the major indication for CS, accounting for CS in 21% of patients undergoing a trial of labor. Breech presentation was the indication for CS in 7% of the study population, with patient preference or chorioamnionitis each accounting for CS in 4.5% of patients.
Previous reports of CS rates in fetuses with gastroschisis support our findings. Cheschier et al. 7 reported a CS rate of 6 of 10 patients undergoing a trial of labor. Indications for CS were markedly dilated bowel or a large amount of exteriorized bowel in four of six patients and breech presentation and fetal distress in one patient each. Crawford et al. 6 reported that 6 of 12 women who went into spontaneous labor were delivered by CS. Fetal distress was the indication in four women and breech presentation in two. Adair et al. 8 reported a rate of CS in their population of 31% (9 of 29 patients). The indications were: fetal distress (five patients), physician preference (three patients), and breech presentation (one patient). Recently, Ingamells et al. 9 reported a 37% rate of CS, with 19 of 20 CS being done for fetal distress. Patients who underwent a CS for fetal distress had a higher rate of induction of labor and their infants had a lower birth weight compared with women that underwent vaginal delivery. Fries et al. 10 and Crawford et al. 6 showed that fetuses with lower birth weights had a trend toward an increased rate of CS. In an attempt to analyze the characteristics of fetal distress in fetuses with gastroschisis, Ingamells et al. 9 analyzed the computerized cardiotocography findings in 18 fetuses with gastroschisis. In seven cases, the cardiotocography was classified as highly abnormal, mainly because of reduced long-and short-term variations. These were attributed to hypoxemia. Crawford et al. 6 reported baseline tachycardia as the typical abnormality in the fetal heart rate. The observation of an increased incidence of fetal distress is indirectly supported by the high rate of unexplained intrauterine deaths and stillbirths in fetuses with gastroschisis. 6, 8 Growth restriction is a common finding in fetuses with gastroschisis. 2, 3 We antenatally diagnosed IUGR in 50% of patients and confirmed its presence after delivery in 30% of patients. These findings are comparable with those reported by Fries and Raynor, who antenatally diagnosed IUGR in 43% to 48% of patients and confirmed it after delivery in 23% to 33% of patients. Crawford et al. 6 reported that its rate after delivery may reach 67%. The mechanism for growth restriction in these fetuses is debatable. Transmural and transperitoneal loss of proteins from the intestine to the amniotic fluid is one plausible explanation. This possibility is supported by the finding of hypogammaglobulinemia, hypoalbuminemia, and low transferrin levels in fetuses with gastroschisis.
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Oligohydramnios was diagnosed in 23% of patients with gastroschisis. The incidence of oligohydramnios in fetuses with gastroschisis has been shown previously to be 33% to 38%. 6, 8, 10 A total of 74% of our patients had meconium-stained amniotic fluid. Crawford et al. 6 and Adair et al. 7 reported rates of 46% and 79%, respectively. The increased incidence of meconium staining may be associated with the higher rate of IUGR and fetal distress or, as suggested by Ingamells et al., 9 may result from bile vomiting by the fetus.
A total of 58% of the patients underwent induction of labor, with the majority of the inductions being performed for nonreassuring fetal parameters. Induction rates of 19% to 40% have been reported previously. 6, 9 These findings support the recommendation by Crawford et al. 6 to initiate serial fetal biophysical assessments in these complicated pregnancies.
We conclude that patients with gastroschisis undergoing a trial of labor have a significant risk of CS. This risk is mainly due to increased rates of fetal distress and abnormal fetal presentation. The risk of fetal distress is associated with fetal growth restriction. These results may be helpful for patients with gastroschisis that consider a trial of labor. Elective CS (5) CS for fetal distress (9) CS for chorioamnionitis (2) Vaginal delivery (27) 
